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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an etching rate to a metal film and to increase the 
polishing rate of a chemical and mechanical polishing composition by a method wherein the total 
of the concentrations of an oxidizing agent and an amino acid in the chemical and mechanical 
polishing composition is set in a specified range. 

SOLUTION: A chemical and mechanical polishing composition contains abrasive grains, such as 
of silicon dioxide, aluminium oxide, cerium oxide, silicon nitride and zirconium oxide, an oxidizing 
agent, such as peroxide, hypochlorous acid, ozone water, an organic peroxide and an water 
soluble peroxacide, an inhibitor such as benzotriazole, benzofuroquixane, catechol, melamine and 
an inhibitor using these dielectrics, and an amino acid. The total of the concentrations of the 
oxidizing agent and the amino acid in such the chemical and mechanical polishing composition is 
set in 0.1 to 0.8 wt.% of a concentration. As a result, an etching rate to a metal film can be 
suppressed and the composition can be polished at a high polishing rate. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



mn*amf* <jp) (12) & ^ 4$ |^ & ^ (A ) 



(51) IntCl- 7 ttfflga^ 

H0 1L 21/304 6 2 2 

B2 4B 37/00 

CO 9K 3/14 5 5 0 

H0 1L 21/3205 



#082000-133621 
(P2000- 133621 A) 
(43>&MB ¥&12^ 5 £128(2000.5.12) 



F I 

H0 1L 21/304 

B 2 4 B 37/00 

C0 9K 3/14 

H0 1L 21/88 



6 22D 3C0 5 8 
H 5F033 

5 50Z 
K 



at*B<Z>&2 OL ($6 1) 



(21)fflR#^ 


»K¥10-305347 


(71)fflKA 390027443 


(22) mis B 






¥l£10¥10^27H(1998. 10.27) 


}fcS;ffitf*K#* 1 TB 5 g 1 *J 






<72)«w# mz. 






yjmttim-ttyL i t e 5 # i mmm& 






























(74)ftSA 100067817 






#s± #rt s& (*i£) 






F*-A(£#) 30058 AA07 DA02 DA12 






5F033 BH11 PP15 QQ08 <JQ48 QQ50 






WTO1 WW04 XX01 



(54) ismo&m totmMmmami 



(57) [mm 

mm) c<dwjm. ^mmsmmimicisi-tzT 
c©«sbh:. w^sai, ^1:^. nun 



1 

inxm i ] wjgista. nftm. jwijws^t s y& 
*StMb3**Wiw8iii85i&*ji»T. ttKfb¥tftttffgtt 

JS$*©flgfai£(b#J&c>'if<|gc7 5 ^ &©?&£©££*# 

o. i~o. 8aBxr*«fi^ttKffjSHitftt. 
[»*B2i «fE»^*jitt<t**r*i). tsar 
s y y y is>v& *) . KrsafrpWfinJ* 1 ^^'/ r y 7 •/ 
-^ttilMlKCtOltnHffillUI. 
[ftHOfftn&lffll!] 
[0 00 1 ] 

[#£W©JS-f48ftj#iJ] C©£Wtt. ^5S(*iBiSKjg 
«©^£©5fJg&»fcisivt, X9*>ya£fc*M. 

[0002] 

[2£3fc©8ffi] i£ip©r]>fci-£-?rte#i-f4>W 
f-*«!f 0 Ojt$«@«* U < . CfiCC&JfJ3tt4B&&. 
W*WuLSitt^<fK««{t • iS»bO-»*fc£o'Ct> 
4. CtUC&l>. ^^■©f^^-Mi^St 

•Miawt*. ms. *m» i fK'<xK.*\.*"c\mM'<* 

¥?Sf*:7v * y * * ~i>C7c© © t b r <!: 6 *.ttH<D J: -5 

0£MtccJ:&fiHft®jeiBt>. 

ft{ba~5xu>7 bnvYyu-->g>t4tc@n4^ (C 

u) j&U*JB3*i48|fij(c*»>, C©J:5&K8£flBt8 

(CMP. Chemical Mechanical Polishing) iKOMW&lk 

[0003] LfrLKvwvmwtmmx&mmi* 

?>mtfM< tfr*-* (£»e**«(c*H,>T±T 
©«OTI«fc«tSr 4fc»©JStt?L) l*J±SB©iB#x 9 

?>ys*iro*t». 77{/d^ (Jb8PiSSJi£tr7* 



(2) UK 2000-133621 

2 

ft ffl fcffiT 3 it x 9 * > i7 ii« £ fcx 7 'J - 9f 

[0004] -?-©/t#>(C. fH©x 9 ^ >y*Kjt-r48"j 
©#&£LT. PiM£i|T , #>4'<>y"r VT'Z-HIK 
4Ci#fc)f>4rtV4 (I.B.Cotton, Proc. 2nd Inter 
n. Conqr. tetallic Corrosion, p. 590 (1963), D.Chad 
wick et al., Corrosion Sci., 18, 39 (1978), figgg 
Kit. EfilStffl, 26(3), 74 (1982). HSFFAflBffi 

"5tt»aaairtii©H!«4 ffi- x a (199 

10 8) p 77~- 82^0 „ Ctl tt^ > V r V 7 MRU 

m£&m.wt£.mmwm>s:mf$.-f 4 c t«c «t o , b#j 

K £ 4IB© y * >{b£ tmt 4 C 4** ijffl LX l> 4. 
[0 00 5] C*i6©ffefc. 1$&Wi0-ii6804^{CM: l 

4S*©^>V h 'J T'/-JHfe*tt5J*«sfb^B»»SS» 
:Wn3ftTt,>4. *$RJ¥8-64594#{C«\ 
y -flf^iSKfflWJi LT^'/ h y 7*/-;U*jJSJBb 
^AffiCcteSI^ffJfSS-tix 9 ^> yji®5;{£M5-ti4^ 
a*SPa^S<iri>S. Sfc. ^PfW8-83780^tC(J. 

20 ^ftx^Vxwfb^SttSWefcteu-cffifbSiJ. 7?yft 

jsst?esi4©ji5t»si«iei€^<R'c$ 4 c 4*iia*gs ti 
rfc o . M«cef^j*©-i>y h y 7 ju©^®^± 
if 4 i wBisssu'x 9 ^ > i^as^ic^-r 4 c t 

*^3tl-C0»4. 
[0 006] 

[^Wft¥^UJ:^4-r4ISgi] ^iftHiilgKtew 

4E»^oweiaBtcfflt»sfc*t>©. wesse. Rfb 
30 JW, t«^JRCJ c 7 5y^=&^ty{b^«(Wgffl^fctv 

■c, 5r@agtcg»g-r4H^jt^r*4<!:. w^iis 

: &if7^3^4SS4 Lr«BHbSiJSy7 5 
±lf4Ci*J*»). -1immmg.%m>2li:ZEmkL 
X ttfflttflJW©iitt*±lf 4 C i *s*4 4^^. 6^4. L/ 
*L>. *{cKibS'JRcJ : 7 5yK©^ ; S:±if4i > trr 
- ^±8P©^«*^«? 1/ Tffijg ^KiS Ltl/i^tt,) 

— *. *K^>*/Ky7*/-^®«iWjW©i8S* 
±tf 4*>XB»fb)W©ii«%Tlf 4ix 9 3=- >^iiK*i 
40 g< ^0 7 , 5ynx^©^^E)5it3ti4* i , ISI^fc 

^(Dtctb, X9^>yjig>&tqi^r^fe3!(^if 

^3ie^ttA3tt4<b^«tweffl^AJ^6tiTi» 

[0 00 7] 

^iiS^; JIpx. X ft fc36»-3PM8M*JS A 3 i± 4^g(co 
50 M'Ti^im. ■t©ffliWJWR0 £ 7S>'K©ilK© 



(3) 

3 

{tftvimtftzctzn.&Lit. en^ t wig«gf&. mt 

[0008] *$EWr». W3Hl8iJ£0Fg$cfJ {cjS^T-2> 10 
£4(c<fc*). mktci&bFM&fiifc^JeJcU BtfbftJtc 
iSSKD-f ^WbfcWJ-rs c 4 SCJ: 0 x *y ?fcfe£ 

o rM{fcR*ihMM*sidBtf £ 1 4 K <£ *) . ® fb>W#lldSl 
ffi£Ytf>4b3itSC4£ojfi64-r.5.. HfC. ffgjig 

$ 6 ft</> 4 . ®ise©jm*ijgij-cx » * > 

*>#!#g4ft£„ *fc»Bf|yk3Rtt. »tt*K*H,»-C 20 

*&ffl-r £ c i cc j: *) ffismvmmvx. », m± 

[0009] *fcx 7 *>j/tti8figtt©£H4#*.S 30 

4, x-^>y^(c*jurtt. Hfbffffl%isj±3i*5S 
B40T. ElftmiftK. 7 5 

s&) iga«t4'*s*<3. *fcMffcl»jhffffl*ei±3-li5 

*g-f£4, ®fbttM8£fr±3tt£gH4bTB. §£<b 

». x ?>victei^{&M<ii%mRVi&Mimikim 

X-'iyyzZtZ&mW&Z. •?-'5T'5C4{cJ:0 1 $ 40 

mf^mamm- zm&sim 4 & * . 

[0010] 

m K(kr^5xH>A. stfb-fe'j'y-A. Sft^-T^*? 
•fccmfbs^ax-? A&i-^tf ens. £ mi £ 0 < 

i^*, ta-A f-'TVl/S &BITJU3*^K** 50 



^^2000-133621 
4 

1 -ClJDTkftS? b TfclS »J * -£7 5 * ft 4-*«§stf 
6tt-2>„ $ffl5*l*ffli$f&+<Z>8t&tt, 0.005- 5y 
m, L<«0.01-3/ini-C*S. WgttOfi^S^t 
C ft* U fclSffl i. *) i>'bZ I > 4 if gi£g;&V|N § < ft <o , 
i£(c*Si,»4S*BDffl3#;*# < ft •Jjjnx&SfuCcfflKg 

It, o.i~sois%. i?* 0 < « 1 -3oSfi%*s-jj5W 

£. BfgtfOSWS^^ft^40fgjSa*5/jN3 < ft«j , 

t<ft0. *»ottR*Jit*LW<3a(.>#(HII£ftS. It 

[0 0 1 1 ] 8«M£L-Ctt. ffiBS14JWSWaf^F*J 

tt, WttROVx^^ttWaBrStt^*^. rx^->tt 
f?ESt*^l!*. (-SO a H> . SS^xXt- 

(-OSO.H) . (-COOH) . MKx 

*>8th'i>)A{ABS), KT^JHKtffif^ h 'J-^A 

(sds) . ZT-ro^mti- 'j^a. 

ft4'*5*S. *?*>t±Wfflf5tiS'J4 LTtiii^Wf S 
mi~3^7 5>?:^W-rS*^ft7 5>tS, Cft6C9 

^>x;i/7 * x^ A^ft 4'©*x ^ Afb^%. f <) v>~ <y 
AS, t/V-M, -f 3 y*/yx«5Att[ft4-<MatR 

7>*x^A (CTAC) . Mfb-b^-^h ';^?Jl/7> 
*x^A (CTAB) . mb-te^l/^y^-O^l/T 
>*x^A. ^fbfe^;Uf';^^>>A. £{b Kf^;Hi 

*x->A, il{b7^*^^7* U>b-Vt>^.->Aft4*s 

X--T)l>. ^'J**^x5 L U>7^t'*JU^^x;Ux--r 
^ft 4©BiWS!(CK{bx5 i u > ^{IJDfi^S -ti/c4)© 

x-^^y-^-^^ffifitt^J. *"yx^u>^ 
i ;n-ji/^^©wffisi4^fflt^c4*5fa*s„ c 
nsoyr-^^iiffffitsttawiWiLW. poe do) 

*^7-5U-h, POE(10, 25. 40, 45, 5 
5) tyXr7l/-h. POE (21. 25) 7^'J;U 
X— f;U, POE (1 5, 20. 23. 25. 30, 4 
0) •b?;Px-^;U > POE (2 0) X^7';JUx--r 
;k POE (7. 5. 10. 15, 18, 2 0) vxjl 
7 J ^l/X-fil', POE (10. 3 0)^??^! 
xji-i- f-^ft 4*s* ( P O E tttf y t * i'x? u 
, fS5EF«3©U[?«Kfbx^u.>(Dff))p*jI/f8t?: 



5 

S-COOHS. -SCH*. -OSOjHg&tf-OP 
#**>tetr5KHHS£ tr 1 - 3&7 * >*/c«»4 

®7 •> a 4 *d*rr sf fc^«!*ttfflr 4 c 

^KSfcB*©*, -fc;i/P-x, fcji/tf+w^-fe;!/ 

S 0 *fc#-f*>teKfl^fctt, #y fc:x^7;i/3i- 
;k #y tfx;i,en y F> 4 *'Jx? u^i/ys-ji,. 

#yr^y/bT5 F*t#»tf6h*. iMrc*i6«« 

#J«< fc^ttWW ftHfic«!5C?t L/TO. 0 1-2 M% T* 

Co o i 2 ] Bftffll&Lrtt. «*as-f*>te£©3> 20 

^U-i/a^^il^I^e, »»ffc«J (H 
,0,. Na,0,. BaO l4 (C,H 5 CO) ,0,1) , 

:x#is^M (hc i o) . waasfbui (^r 

F, 3, 3, 5 - b yy^l/i/JP-Nt^y 
>^"-++t^^ FflO , yr^/l^-J+lM FS (7 , 
-b^U^-^lM F, 7Pft^w^^-^^ F, 

F\ 3, 5, 5 - h y^^W*1fy-{^^-^+1f 
^ F. ^y^lA^WYF, 9*n-OI**-** 
•y*^ F. <>*/-Oi^"-:t*iM F\ p-^nD<>y 
^JV/^+^-y-^ F, 2. 4-i/^nn^>^/^;W^ 
F. Tiz?)\sis?U^3ry~yZ)l/fc^)l^~* 

¥m % t fp^-**-?^ kh ( t -y^t 

Frm'-**-*-/ F\ **^>b Fp^-***-/ F k 
y-^y^Pt'M^^t KDA'-t+t-f F\ P- 
^>^>tFPA"t+t^F, 2, 5-^^^;U-\+ 
■y->2, FPA'-m^F, 1, 1, 3, 3 40 

-x h^y^b^JH: Fn^"-**-y--f > 7;U 
^Jl^-**^ Fffl (57- t -^JW-i-t+tM 
F. t JU^-**-y--f F, 27- a- 
jWt-t^D-j f, 1 % 4 <*fcttl. 3) -trx 

2, 5-^yf-;l/-2. 5 -trx ( t 

~» -M^X 2, 5-^^-2. 5--fX(t 
-y^^t+y) -3-^*S/>3J) , 
PZ-Jl&il, 1 - t'X ( t -7*^-**^) - 

3, 3, 5 - F yy^Jk>^P^+^>. n = 50 



»H2000-1 33 62 1 
6 

4. 4- tr* ( t-zr*)l>rt-**i/) rt\sl>- K 
2. 2-t'X ( t-^JU/^*+t/) v 7 

jU+jI^-xXt^I/^I (t -^^;l//^-^- + >/742r- 

F, t-T'f^^ti/^yyfi.^F, t-y^;I/ 
Fx- K t - ^JUrf-tf + S'tV'CU 
- h t -^^t+^tf^/^x- K t-y 
^-tf>-3, 5, 5-F'J^fjK^yi- 

F, t -^*Jl^-**^^>!/x-- ^-t-y^ 

2, b-i?J?)l-2 t 5 -t'X (^>!/-f"jl//<-* + 
:>) M^Xf) % FW (t'X- 

Yv7'Pf;w^t+>>i;^^«^F, i>-sec~ 

-*+2/27*-«K*- K trx (y h+->>f V7'Pt' 
M ^-**S/S7*-sH*— t'X(3-^H+>'^' 
^Jl/) ^-*+2/^*-#*- F, a(2-xh + v 
x^ju) ^-*+i/s?*-5H*- fc:x<4-t-:/ 

/^-^+t/i/^-7K*- F, o, 
o-7*)\so - >fy^Pt';W^^^-^- h 

^) Rtf*«tt^-**-y--f f (n^^K^-^t-y*^ 

F^) ) «^«Cf ig^ft*^ (H z 

o a ) tfiMLXi**. mitmvmM&mt, o. 01- 

0. 7 911%. f«L<(J0. 03-0. 1 011% 
-C&5„ KitgiJ6DgWS^C^x^^>yiig7j^< 

[00 13]7^»tt, »«CC*W4fc<Dr*tiH» 

5>»-ttBtt. L-^^^>©^ f y •>^-*fn 
L-^Jl^x ?^>;^'yy 

-T7^> ( r-rs^BSK, fi-r^*^^ 

L-7;U^x>-tgiSJg 4 L-7XA7^ L-7 
X^^+^-Tkft]^. L-rx^*^+*>iS^y, L-7 

L-*hJUy>, L-Fy7 , F7r> l L-^l/^ 
>, L-7^**x>. ^y-», L~S/X^>, L-^> 

^>x^j|/X^f-;l/fiKia t L-^f^^Wx^ 
r-JHSKte, N-7-fe^JU-L-^>XxY>, L-tX 

py>. l--/vp-y^>. l-u^>'>. L-y^> 

yy^>, l-7P'j>, L--fey>. l-^ps/>, 
L-^y>ar^*5¥tf%tiSft$ t y y 3» i 1 4 l c > . 

T5 -/K©aSftJ«ffi»0. 01-0. 7 911%, »S 



(5) 



iXttO. 05-0. 311%, «fcOWSL<WO. 1 * 
-0. 2fiS%"C*S. 

[0 0 14] ttcC<D§miC*S*.*X. mitftlRVTls 
K©«8ft©£iH*0. 10-0. 8SM%. tf£L/<« 
0. 15-0. 4SS%. J;OWSb<«0. 15- 
0. 2 5fifi%"C*)-S 0 

[0015] fip«rii£ ltb. mmmicyimw.^t tat 

iRStx^fi^MlI i, MMrtfc*5, XB5?§ 
•J7 7-;k -0-/7P+1f>, 2. 1. 

>RC>'^ft6©5^f*#;ptf£>ft-5#, -<>7MJ77 20 

0. 00 0 1-0. 5S*%. *?£L<«0 .0 0 1- 
0.05 SS% r* 5 . WMWOSWiAi^&n iiy 

[0016] *^<D<t^«5fJgfflJS«j©l?ja^ 
®ffltt*^»o BPS, »MibtMffll,>T, 



2000- 13362 1 
8 

EM? Z> tcibWmt ffifflr Sit m Kig^-T S C 4 #tf $ 
Ll>. 

[0017] 

ttSfi^ais) («t "^uw tt»5. ) rc/s i 

^TiO^^ttlllA ems i 150. "07MJ77- 
Jl'ttHDKftHtH. fiKft**ttHJMt*tfc««K3 4 
%©fe©. yyi/^ttMJRft^ttSCOtOSffloA:. Bf 

^>HYPREREZ J-3801NS£&fflL-af ofc. $Fg«8©£ 

aiKttWJg^? K (of-*' -v£lto400) 
tfttTffiffiLfc. we^fta. ftllE^OOq/cm 1 . £«g 
lel&tfcllOrpm. X^y-SfgiKgy&SlOOmVniin. ^ * 
^-SKg^llOrprn.!: Lie. >*A,>?MfcM U"Cx y ? > 

fc». $mmr-m o jEtcstsnf rara 5 c i cc «t t> &a 
as (nm/^)=mi^{b/tts/3Sffla/Kin^iai 
-rsfcj&tc T^<D<j;^tc. afm (^ra^js^-saes 

(nm/») = Ji«[a<t/6W^IBI 
C ft 1 tC^To 

[0018] 
t«l ] 















10 


10 


10 


10 




□ 25 


0.25 


1.0 


1.0 




0.125 


0.625 


1.0 


2.5 




0.01 


0.01 


0.05 


0.05 


7K 


69.615 


69.115 


87.95 


86.45 














0.093 


0.34 


0.853 


068 




0.00 


0.30 


0.60 


1.23 














256.0 


246.5 


86.6 


1532 




4000 


385.0 


44.0 


97 1 



[0019] 

m (j<aSMt7k3?) Mrs sWi (?')») <Di§kg.ZT 



50 



(6) 

9 

8fiS% (BP%, 0.25 x 0.34 + 0.625 = 0.71 ) £T 



2000-133621 
10 



